Spectrophotometric titration of a single carboxyl group at the active site of ribonuclease T1.
Low-pH-induced difference spectra for ribonuclease T1, which were determined using a reference solution at pH 6, consisted of a shorter wavelength component from 270 to 285 nm that relfected an ionization having a pKa of 3.54 and a longer wavelength component above 285 nm that reflected an ionization having a pKa of 4.29. The temperature dependence of the pKa value for data at 300 nm is consistent with its representing the dissociation of a carboxyl group. In addition, the pKa determined at this wavelength significantly decreased at lower ionic strength. Similar experiments which were conducted using catalytically inactive gamma-carboxymethyl-Glu-58-ribonuclease T1 gave difference spectra having only the shorter wavelength component and were characterized by a single pKa of 3.53. It is concluded that the longer wavelength component of the difference spectra is due to the ionization of Glu-58. The pKa determined for this residue in the present study agrees with one found previously from kinetic studies which supports a role for Glu-58 in catalysis. Furthermore, the results suggest a model for the interaction of Glu-58 with histidine and tryptophan residues at the active site.